A Proposal of New Type of Secondary ST-T Changes  by Iinuma, Hiroyuki
Editorial
A Proposal of New Type
of Secondary ST-T Changes
For many years, it has been assumed that ST-T changes in the electrocardiogram (ECG)
are primary or secondary in nature, apart from the presence or absence of clinical
signiﬁcance. According to the deﬁnition, secondary ST-T changes are those provided by
variation in the activation sequence, whereas primary ST-T changes occur as independent
phenomena in which some pathological or nonpathological changes might be provoked in
the ventricular myocardial cell action potentials. Using the term related to ECG, primary
changes are considered to imply changes in ‘‘ventricular gradient’’, but secondary changes
are not.
The representative type of secondary ST-T changes is seen during right or left bundle
branch block (RBBB/LBBB), electrical ventricular pacing and ventricular preexcitation
WPW syndrome, which is typical and classic, and composed of opposite shift of ST-T
waves in direction to the wide QRS deﬂection. Its appearance is concurrent with QRS wave
variation. The 2nd type of secondary ST-T changes has been noted in relatively recent years
under the term of ‘‘cardiac memory’’. The direction of ST-T shift is identical, not opposite,
to the QRS deﬂection. In addition, its appearance is apparently postponed to the moment
when BBB or ventricular pacing as well as preexcitation is suddenly eliminated and wide
QRS waves sustained so far return to original narrow ones. The 3rd type of secondary ST-T
changes, which has never been deﬁned, is consisted of the upward shift of ST-T in right
precordial V1–3 leads during incomplete RBBB (late R0 QRS pattern), that is, in the same
direction to the main QRS deﬂection. This appears instantaneously with the variation of
activation sequence. Our proposal is based on the experience of 2 following cases. In the 1st
case, IRBBB suddenly occurred during recoding His bundle electrograms, probably due to
catheter injury against RBB. The QRS change was accompanied by ST segment elevation
and an increase in positive T in V1–3 leads, which disappeared completely concurrently
with return of normal ventricular activation. No abnormal ﬁndings could be shown in any
clinical examination. The 2nd case was a patient with intermittent WPW syndrome. Small
q wave with late R0 pattern was seen in precordial leads during preexcitation phase,
associated with moderate ST segment elevation and upright T waves in V1–3, which
induced the suspicion of acute anterior myocardial infarction. The emergent examination,
however, showed normal coronary angiogram as well as normal ultrasonocardiogram. The
ST-T changes described above disappeared during later spontaneous restoration of normal
ventricular activation. There is no idea for explanation of the mechanism inducing the
3rd type secondary ST-T changes. But this might be deeply related to the genesis of
nonpathological Brugada type ECG.
Little attention has been paid in the recent years to the mere ﬁndings from routine clinical
examination such as ECG, especially in younger cardiologists. Many investigators among
basic cardiovascular systems also show less interests in the strange phenomena seen in ECG
and so on, although much attention has been concentrated to the results from researches
using new molecularbiological technics. I would like to insist that much more young
investigators should do the studies under rather older, but interesting and important subjects
such as the present article.
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